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im*m 1 1 

mm- %> mi tt 2 oorwi £ ^-r %> mT- * -a<^ > -^it-nn^%± l ^ft^ns wm^- 
o^siffi <7) cAit^ti, m m AMft 7^§-smm-c#*rm £ ft & ^ t * <r>-w—-x 
<7>s:#tM^iip§LTtB*f$n, ssEmft^T^sit^j: ijafeft^j&tTjiff^isio 

Hfc & ftMtfl&JSL £ ft & fr&^fiB fcffi* fcftSBn a n fc , fl^p^-^^RItl^f)!^^ 

|pj &c tblt $ ft & # jftft <£> ft3£ * ^ J&ffcSe L fcftll "CRIt L X hu lEft SB n °p t 
* « x. T#j£ $ ft «Sft^»»«So«l»*ft & o r > 

j£ $ * r , a MifD-mm^miH k it * k n -r 4 7*- 9 * wn l r k 

ML. 

au8i$K»« ■ra&ft^tfett^ itfAWfto&fttim*^ u 
tf-^ k r . affl b# do it ^ ifcft$Mfc«<aifceifc#te £ pit^ -r * #r sek w 

n * 4 itnumfiL $ ft ^ 5t«tg «:« x. t , i^^p D n o-jj<Dmm & <b #1 & £ 

■Ji Ifij K tB#t $ ft 4 «ft Oft*: * ^ # t£;e L tz ft « XKtt L T flu iEftSB p°p £ #t» t 

^ii£Tflijfisftfc&ft^«[««»owai*ft-c*or, 

ffiE«ft^»«Stc J:4jRft^1Rtt«oafflS:H!*6-r*ffif»:, ]itjiEftSBp a pOSj^K*J- 

*& $ *£x , MaB^Wp^oaaafeftjRFtt km-*-* x - * * urn l tieu l , 

ilfflBt afcft$H8tiS*3 «t tfAWft^fcftffilR^^iS^&ttfcA* U 

#r left ^ p°p o sis * iy t , 

lu IfilEffit Ltf - ? <D 0 ^frb tu IEIx^^#i3 i <m ffiftSB p°p <o ?SS l~ *fr(£ t x* - 9 

itfij©f^*n^orHtffBftgi5p D o<7)?aft^$ij» l. mmfrWiffim<7>&mzm%i-f&z t & 
mzm-fz>r-?zwftLxmmL, 

«rtB»ft*»*l«»<0»fflai»Ofifl[S:a!5EL, 

Rffl^Lfc«ft^tlc*l«Stf5«H5l«waBE^I& CT.ffiRIBtt Lfc^- ^ ^1%^^ ^ . 
iM^o/cr'-^^ot, mSBfJBfL/w7l£SBp H pOSJS«:ttiE-r*i t ^#^^1"^^ 

[IS« 4 ] 

ffi^t1-4¥tT^ 2 ooKlflittSIf*^, -•^Tn^^^^ftL/cft^HufB^T- 
^ -S- R#t® O HQ ^ A *t S> ft , S M A^ft ^ RitM T# IRM $ ft * <b <7) - SB 

wRwiBSraaLTmitsft, isaww^tsitcj: i)itii:£>t:TiMo 

^^4ft*7& ? ffM $ *LS^afc«S6*fllx. tzJtUSh t , KftSBp D pO-^ORItffi^'b^^ 4 
^l^^ffiW$ft4^^goft^^^^f^^L^jiM^^ltLTiuIEftSBp D p^M1-RM^ 
£ H x\ T** $ ft fc«ftfliR»«ST* o T . 
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o tz r- 9 \z 3jfeo"VT , mm m \z&^%> ^m^m<D^m^^± z teamm k -r & m 
%imm <oi±w z * ij m t , mm w&r k*£ o x m uKM^um * mm -t & mm u t , 

im^m 5 ] 

^eot^ k aw? a. mmAfimtf&mmx&WLKftz ^<d~%^-^ 
(omm*m$Lx&$ft$ti, m^^it^m-r^^t^x ^^kz^zxm^^ 

■feMfrmmnnmmzmte't&miz, mm%uz<vumznfcz-£xwnLtz, mm^t 

tmmMizmmztitzr- ?<n>) hfrhmzn%.0kft& ± zrmm 1 sj^-t y^rx^m^ 
^ o r hu i e^is p d p o urn zmm-tz mm u t , 
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[0 0 0 1 ] 

#f|B3(±. V^g5t#J#M (Wavelength Division Multiplexing : WDM) j££r&£t::j£. 
[0 0 0 2J 

tt*0«ft*»i«»OlofcLt, 0Ox.«T, WDMftfc&KKjE.DT^fflttKEgiJpr 
SB^tt&OjfcjRH^iSLi-*, v^*9>*/n*-^^ 'J • O-vF' 7i-XK- 7l^f (Vi 
rtually Imaged Phased Array : V I PA) SrflJffl LtiS L tz i> Ori*lt5g £ tlT ( 

, hi 6 <Dmj$.ffl<v±Mmr~$>2>o 

[0 0 0 3] 

^mtc^-r «t 9 is*ov i p A3a«s^»*«s-c»±, -**i'-*i20£ 

jMt)t7T^A 1 3 0 j®^f>ttJW$n^WDM7t^\ 3>J>-hW>Xl4 0 "C^F 
fi^K^&^ftT^K, 7 -f > I* 1/ > X l 5 0 i: i o 1 1 o ©i^<D± i: i)t § tt, V 
I PAti l OomMMl l 6 ^ilo-c^i^i-^TO^ffior^^AW^ti^o :ov I P 
AMI 0^<£>A*bfcti. Mz-&. V I PAfil 1 0 <D— Jj'DW-MbzlfZ.j&Ztifz 1 0 0%J: 

£*1-<£>Rlt#f Ml 1 4 fcOM-C^fiRltSrlfcOjgl-o *OHfc, Will 1 2<7>ffi 

•ciMt^ri: u&%wi^*ts^jiaL'cv ipa«i i 0<7>fl.Km*f$*L£ o 

[0 0 0 4] 

V I PA«1 1 0 fcjgjSLTtftli* fflStcT^U CT^tr^lW^& &*ti£ 

- 1 7 O^EttSitCi 0 > V I PA«1 1 o^fctttStSftJRjfci'VXi 6 o-c&jfe 

P A* 1 1 0 tcM^fr&o SAfflM^ =7- 1 7 0XK%i2ti?zitlt. jtlzteffiiLtzitmz 

fzHt-f KtCiot, W D Mfto #ffc*S0t **ff J: 1 iz & 0 
[0 0 0 5] 

±m<DX 0 t;v I P AWl l l O^mRM^ti&^o^S&lfvMi, «x.nTB8 K^-fJ: 
?^tfi^#i^^ BfS^OEIWI&T-t Lt»iyan^ (Echelon gratin 
g) fcRI«OS-6#v>«:-r* 0 Z<Dfzfr, VIPASl 1 0 fcHK&«jfclel«l& : ?- 1 U# 
x.^i^ s t'^o VI PA«1 1 Olc^ftiTi^^&t. 1218 (DfemiZTF-f «t 

[#fr£« 1] fl¥9 - 4 3 0 5 7 

mftXffi 2 ] Wm. 2000-511655 ^rtem 

[0 0 0 6] 

±f£OJ: ? 4r%*OV I P Afflift«^tlt*t«SUov»T, VIPA«1 10 
<S£5Hfc (angler dispersion) it , #fi:afcR*fc I) O^-jtASt-ifeR'tKfftt** 
■T* ii: <b*LTv^ 0 V I P AS!«S^fS[«lfRS-eti, WDM^illi^'C'L^ 
«=5;^i*i:Lt, tt*Oiftft»«[ (wavelength dispersion) MD4J:^:Sfti 

ttiliE#2 004-3005766 
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®5 7- 1 7 0<7)^7) ? «iif5ft$aT>/^o L^L^75 s «b, ±E«i^4VI PA«1 

7 o coMM^-i&^tnnomm t Lfc^kafeflE***— © & o £ & 0 x jfcifcftrt^'friftft^ 
0 ^tfjtcti, 1219 (a) - (c) KZ<r>-m*7F-to HI 9 (a) - (c) tiiSaiR** 

WDMjfcOftg^lSS: 1530~1560n m<7)C-^> K<h LT, HI 9 (a) t4C 
-7S> K<7)Mv^ftffifl^lii#14^^L. HI9 (b) (iC-^O Ko^atftftia^saw 
tt£^U 19 (c) liC-^'> KOftifeMJ^)jSia#14*^LTv^o HI 9 (b) 
f "f^atfif+iS-e- 1 2 0 0 ps/n mW$S^Stt#H <b *t£ «t d Kf&ft L £*§-£\ C 
-/OKrt-CiftO. 0 1° WM^Ci^tl^ot, 09 (a) 
fll-eti- 1 2 1 4 p s/nmgI©tISWlf)ti> HI 9 (c) K^-fRifcRfflTNi 
-1188ps/n mfl)tO&fi^f^i^# eW:ii:45o 

[ 0 0 0 7] 

ifc, iPASi l 0(4, Hf^J^Si^Wi-^tJKfei^fiffilc^LTt^UT 

^Jg jo It ^ Jf A«3=#t£ri*#lt LTLinv^TOU^o « x. (4H 1 0 KtfiT 4 
9 VIPASl 1 0 <£>SJ£t&*0 ~ 7 5 "CcOfgH-C^ffcl" & - t ^4 oT> iti§^S# 

[0 0 0 81 

$<bK. v i p Am^^m.mn^(ommmm(Dum^-^mmLfzt lx*>, as 

ffl®^ 7-170 LTifefi^fRltOSajeSrSsM-rs V I P AMS 

MUtsoaajftftiiftt^fl: ltljh^? in & * & „ k 14 , 01 tf hi 1 

lK^-fidK. -^O^B^SJgKjSV^T, &ft##Mttf>SS!5E& 1 0 3 6. 9ps/ 
nrru 18. 7 p s/nm&£Zf- 1 1 0 6. 4 p s/nmCWixflti t itiS 

^04 ? 44#tt*^-t*V I P Ai!M$HMfiflr*-eM:. WDMjtCl64Lfcttt<0$g 

[0 0 0 9] 

[aii*»fttsfc*o¥S] 
[0010] 

±eo i a*> * just- * fc *>*s£9i (4 , mw-f h mi & 2 o <Djx%m z^-rz m^r*^*- 

x&m l x mtmu& hzm-rmm t thus £ ntz^M^mm^mmiim 
it^o i^wtti^fto* 1 ( 1 ) «riB*«^«t*i«»»= J: *afeft^tfc*i««5 

XXfAtttfcVWl&mmZ^AstzWiTZ&ftZAlJL, (3) MIBIB'UL^T'-^^d *>frb 

mmTB&ftbzttfcttzr- ? zm^wn , mm^M^tzr-^izm^x, &mmz.ts 
ig&izvtoxmuKtt&otiLWiZwwL. fc&frfmot<o&miffi%i-t&. (1) ~~ (4 
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[0011] 

t£ H n Z> y* — 9 £r Wft L TIE* L, ( 2 ) MM V% »:4f « 1" & afcft5Hfctt:fe «t A St 
&ft«#*^fc*K£fc#«:A:&U (3) im^p a pOfiJ^£$iJ;E U (4) mffEKH 

B&-^Hl-^HtjfE^p D n Ofi)^^#iJ»f L, (5) ^iJ8ff^*H^oTHfffE^:gpp D p<7)ajS^ 
MtPU ft£5Hfc*«©«flJ*:R!*S-tS, (1) ~ (5) ©4Hgtn-C44. -<£>ct 

[0012] 

s o m u a x v it u p° <o u m <o m w sfi £ l r v » * o -e, # * o «j t« oa^^^nrtg 

[0013] 

fftt^Hii^t?^, ife. 5t®imt*mttz%ns'n<7>um.*ikm\:-tz>z\ t 
at*; t^tg^^^o 

[0014] 
[0015] 

& t , w ^ -r %> tz tb ©t &<nwm iz o v> r mt mm * #jh l & ^ ? e ^ -r & 0 

Z^ir&m^t LXCDV I PA«1 -f-OV I PAS1CIW81 DCitLt-I^± 
KiE3t't4WDMjtS:AWnr^tC^5. ^-^^^-^2. *7r^^3, =r 'J > - h 
uyX4 &xzf? 4 ><m*u>X 5 i^htihit^^h > v I PA^Ki t^lSW^iir- 

&jfc$ftfcjfc£BrHO&«-CR&tL. «^>^*6HLTVI P A« 1 ClttAOR 
ltt?t LT^Sftil? 9- 7 VIPAfil £^tfP^^07tfBp D p75 ? I*]^Hl|X^$^V 

I P AM 1 OSS^ilt >2> H-^ ^ffix.^:^-^ 8 i: > VI PAf 1 OfflSSr«!l3c-r ^ 
HI 1 SS-fe 9 a is i Wifeft^tt««»OfflBB9l«<oafiES:fl|jc-*-** 2 Sffi-b 

9 b <h , ^-iajg-t Vt9a, 9 b -CSO^ £ ft* SJ&*5 <t ^'lE'lt^ 1 1 KfEU $ tt^: 7*- ^ 
CloVtS^H? 7-7 offifilii^V IPAfil ofift^ftlHW-rsaiiJWSR lot, 

[0 0 16] 

aSSE#2 004-3005766 
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VIPAf 1(±, ±j£OH6 ~H8 KT^Ltzm^om^m^hiXi, V I PA«1 10 

m^f&^titzfxm^mmi Bt^ mjj^ft^mizfcj&ztitzKm^mmi c&xzrm 

[0017] 

KM^mmi Bf±. HgStjBl D^Alt^&WDMTnKttLT 1 0 0%J; <0i&^^ (» 
£ L< (±9 5-9 8%flJ^) RI#^tL> ^7^SlA©-*©fI^:ft$tit 
v^o Ztz, Rlt#iIlCli> JSl*Ngl D^AM$fL£WDM7c;K2tLTlB&l 0 0% 
<75RW-«WU 1 ACDltjl^co^®cO-^5t^f^$^-Cv^ 0 *7^S1A(7) 

^(DW-m^m-^^mmi c^M$tiTv^v^^(±> wDMTU-^LT^&FSMg- 

1 D h iotv^o 
[0 0 18] 

Tfc^-^ 2 fi, #U;L(£\ 3oW"-f^U H 1 ^££2 M^|p] 

^9 77|Sh f£2 h^<b^3 *°- b ^[p]^9^fo]> »3 Ifrhm 1 h ^[pj^d 

[0019] 

*°-h^1t^cL> 'J > - h W>X4 ooS^lcKM t/c^Of^^o 7^7 r 

3^-F^X4(i, 7t7 r^/^3 0«7)^m#$n^7t^-A$-^T7c;^^mL 

t7^ >£i .6 ^ > x 5 i-#;t & — m*} tavy xx&z> 0 

[0 0 2 0] 

J]30£W^X6(±, V I PA3Rlt?#fiRltLTRJN-^Sill B«3&^WI*$^ ffiSK 

X "C <£> •?> o 

[0 0 2 1 ] 

gfiii57-7ti, iM^i 9 KtuM i ofrb<Dmmm^c P ic^otto^t-- 

[0 0 2 2] 

5. V I P A*l ^ J:^lR^W>X6^±BE#lfrtSBO0f5c6O^g^lR#$^TV^ o 7 
[0 0 2 3] 

fctitE# 2004-3005766 
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: &m-t>-*r 9 a 1?iJx(4\ VIP A}£ 1 (DWM^MW. 1 C O^i-fJJ^ISH^ 0 ft ft "b 
tv^T, $IJ^L£V I P A« 1 Ofi)^£^ff^T a £?&IJ« 1 0U£ii7Jl-&o zg. 

a O^0#ttitP^(±±ieo^gtC|5g'btL^ ^OT-(±^ < , VI PA^IOSJK 

o 

[0 0 2 4 ] 

MWM 1 0 14. &i&8-fe >t9a, 9 b C*3»tsa!Je*&*:fc J: tTfBIKfflJ 1 1 KSEttSfi 
10 0 2 5] 

±M<D 4 *> 4«^OjfeS^»*«S-CJ±, WDM*t^*|-i-*Jftfi^tfc*l«»f^«:S*&-r 

0 HiSgfiftffi? 7- 7<7M£g43 4l/V I PAtl OiafiEOiftig'fttlllWO^^^Sfc 
* * 7*- * ^ft?l £ 4 nm $ it r mWM i l $ tiz o 

[0 0 2 6] 

t?v»4 0 iO^ti^r-^Ii^ MfottHzli^ g ft® < 7 - 7 <DMVi%Wltiir2> m 
i<zmm t L fc^^fi-cff <b *i & r^K^f^S t**t L r^«o^S-e# ib £ 2fcR#1Bcie^ 
^tf-ni^o ifc. SEttSBl 103E«r'-^i±, VIPAil©fiSWfIt.?* 

Tt4, ^^ovo^^^^iiii^o^^s^. sa^rtojft/hffiAta^^ 

^ -^#^f "btt&o $<bK, 1 1 ©IBII'f-^tt, -tfHV I P A*I 1 OSJKtcJt 

[0 0 2 7] 

^0^K5e$^S *><7)-C{4& < . gftftH< 9-7 otitis 4 tfV I P A« 1 <D&m<VMM 
[0 0 2 8] 

±ie<o «t -9 k LTie'it.^ i i ^(Dr-tmzm.mjfotiz t , ^r';7'2oci3 

, #)xJ4. »ft^ffiif§f^^v^rffif«-r^«^^lOf^^^, A7j£^£WDMt1c; 
[0 0 2 9] 

fS^f^OA^J^T-r-S fc, ^7773 OK43v>T, M^MHf ti^fflJ^ 

^>fc*tC^x 7 7° 4 0 tcjl*, ZtlW\-<DWi / kfcteXT- y -f 5 0 Kjttfo 

th!E# 2004-3005766 
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7^4 0fli, SJS-b 9 a K «fc *) V I P A* 1 tf>S«rt $ ffliJ5££*ia b&iz y S 
JK-fc 9 b K J: t) &&5mtom&nmMVI&L<oMmi1 s mfe2ti* #SS-b^t 9a, 9 
b OiMJ&BNftfcjF-re-S-T a, Tb wmwM 1 o ictaTj $n& 0 

[0 0 3 0] 

^f7y4 2t1±, #SIt>t9a, 9b^<9 0M^Ta, T b te^tftzMffltft 
1 0K*5v>T, V I P A*lofflKi3J:O f ftS^tfe*«SOfflH8l*oajKtcj£.i:rEtt 
8B1 lOE«^-*a*BM0R<b*i, ^f? 7*2 0T*A2j£ft£t£^f*Mc#J££-£T, p;f 

1 p as 1 <DmM%umttf^tirtimmzti2>o v i PAtioftaiascov* 

^t^htr, V I P AS 1 ^ji&iSffiKt&oT, t-^8©7^il/At-^^$IJit^/: 
*!><0»JftlfI-^C t T^fUflUSIS 1 0^<bi±i7J£*i£o 
[0 0 3 1 ] 

SSlftpS* 9- 7 ^Mfc&BK? a - K7 * 7- KfMfllSft&o £ fflUPW 1 0 
ofiJfHf-^C t i:iot7^ ;i/At-^w»ft*Rffij&*WISE$*L, VI P AS 1 

-77, i&ftfc:'-* 9 b OSl5£i»*&1MfPKf!lfll L 7- y V 5 0 fti, SJ$-t> 

■9- 9 a C J: 19 V I P AS 1 fi9iaj£^«05e$*L, ^<7)ifj^^^^-r«-^T a 0*rt I W#P» 

1 0 tcai77£*t£o 

[0 0 3 2 ] 

7f ~;75 SS-fe^-9-9 a^ecaiTJ^-^T a Sr$»tfc1«fPSB 1 0K*3V>-C, 

v i pasi oiajst-JoC-cieigSBi 1 oiettT-'-^^ii^^fb^, ^7"2 o-catj 

B&— 5e&M&S#1£# s 1#£>*L& i -9 4 V I P AS 1 <Dflft®&S)^<h73 ? ^nW«$*L 

5o fit, WSt^gSfflM^ 9- 7 0fta4ffiiKftoT, gE&ffi® 5 9- 7 0# 
»^7 t -y*:*J1lp-t--&fc*W«ftHg-?-Cp5&*W«i«Bl 0^<bffi^$*L*t*iC. V I PA 
S 1 Oltjg&fiJKKt&oT. ^-^8«7-f A^AIi-^HJlPtSfc^ililllll^C t rt s 
fftjftlgB 1 0 frbmt)Ztl&o 
[0 0 3 3] 

7f?7 , 54tli, fiJ^^l 0*»*boWIH«-?-C p i:totWf- 

(Dmmm^-c t cto-c7 ^ K-fnmittfLMtfm&zti, v i pash ? ii^s 

f C7 4 - Y7 * 7- K»Jfll$;H«&o 
_hIEO «t 9 4— i o -CSS ft® 5 9-7 Ofi[fid3«t t^V I P AS 1 <Dum<v 

a*gi§*& $ ft , at: $ ti & w d m jfc<&fc*5Mft«r *> o 

[0 0 3 4] 

2 OH 1 *°- MlATJ^ft, ^WDM«t- + al'-^ 2 0*2#- h ItjYLXjt 
7t^a'3 Ka£<b*l£ 0 *7 7^^'3>i^ailt$ii^WDM7cl±> 3 0 ^ - h U>X4 7? 

KJ: •)fij£rt s *jaKfc$*ifcv 1 P ASi wttiBi-fzmy^MVfflKAMZti&o :ov 1 
PAtl^Alttli, ±20H8 K^L7t^*OJ»-&fcn*Ht-LT, VIPA«l©f 

fcBIE# 2004-3005766 



mm 2 0 0 3 - 3 1 1 0 8 3 ^- v : 7/ 

[0 0 3 5] 

ssiiffi^^-T^^ttiWjj^ft-eftfnRit^ti^o fit, gsffiB?7 

flit*. JjXm >X 6 , VIP AS K 9 4 >M& U>X5, — h U > X 4 43 4 

4 0, *rSM5tt^«m§?^A^$a^WDM^;H^Lr, g Affiffi 5 y - 7 <DfeWlzfc £ 

[0 0 3 6] 

±1E<7)4 ? &SffiB#?>— M<Dmftffftt>tlX^&fflliZi5^X i> , Huj£L/c^T- y 7"3 0 
i3j:^fyy4 0 - 4 4 i tzli^v- 7 7° 5 0-5 4 *) iiLT^f £*U £ 

7-7 <n\t.m.m t/v i p as i <DUf%&7 4 - kvs - y mmztiz x 9 K-ra 

o 

[0 0 3 7 ] 

m 3 is 4 4 i±, «s5Hft*§fS3£K 4 o xmmz m l £ 
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